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♦NOTICES* jj _ 10^ 1 l7 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal display equipped with the 

transparency viewing area and the reflective viewing area. 

[0002] 

[Description of the Prior Art] The active matrix liquid crystal display in which the TFT (TFT) or the MIM element 
constituted by the amorphous silicon as a liquid crystal display with the gate wiring of every two or more which crosses 
mutually, and data wiring was formed on the substrate is known. There are a penetrated type liquid crystal display which uses 
a back light as the light source, and a reflected type liquid crystal display which reflects an external light and is used for a 
display in this active-matrix substrate. In such active matrix liquid crystal display, the penetrated type liquid crystal display 
and reflected type liquid crystal display of high numerical aperture structure which make a picture element electrode 
superimpose on gate wiring and data wiring through a layer insulation fikn are developed, using organic materials, such as 
photosensitive transparent acrylic resin, as a layer insulation film. 

[0^^^] Drawing 8 (a) is the plan of the reflected type liquid crystal display of the high numerical aperture structure where the 
organic compound insulator was used as a layer insulation film, and drawing 8 (b) is the cross section showing the F-F cross 
section of drawing 8 (a). The active matrix liquid crystal display shovm in drawing 8 is equipped with the gate wiring 1, the 
data wiring 2, a driver element 3, the drain electrode 4, the auxiliary capacity electrode 5, the gate insulator layer 6, the 
insulating substrate 7, a contact hole 8, the layer insulation fihn 9, the picture element electrode 10 for reflection, and the 
auxiliary capacity wiring 12. 

[0004] It can consider as a penetrated type liquid crystal display by using as a transparent electrode the picture element 
electrode 10 for reflection of the active matrix liquid crystal display shown in drawing 8 . 

[0005] In order to reduce the capacity generated by making a picture element electrode superimpose on gate wiring and data 
wiring through the layer insulation film 9 as a material of the layer insulation film 9 used for this high numerical aperture 
structure, it is required that forming by the thickness of several micrometers is easy, that a dielectric constant should be small 
as compared with a silicon nitride etc., etc., and the organic compound insulator is used. 

[0006] Moreover, although it is necessary to form a contact hole in the layer insulation fihn 9 in order to form this high 
numerical aperture structure and to take electric contact of the drain electrode 4 arranged in the lower layer of the layer 
insulation film 9, and the picture element electrode arranged in the upper layer of the layer insulation film 9 After applying a 
liquefied resin material to a substrate by the spin applying method by using photosensitive acrylic resin as a layer insulation 
film 9, Since it can expose at a FOTORISO process, patterning can be carried out by performing development by the alkaline 
solution and a contact hole can be formed, it is possible to perform membrane formation and patterning simultaneously. 
[0007] 

[Problem(s) to be Solved by the Invention] The penetrated type liquid crystal display which uses the light from a back light 
for a display had much power consumption in order to use a back light, and when a dc-battery was used, it had the trouble that 
continuous duty time was short. 

[0008] Moreover, although it had little power consumption since a back light was not used for a reflected type liquid crystal 
display, and continuous duty time had the advantage of bemg long, reflectivity was not enough, and there was a trouble of 
being hard to use it in a dark place. 
[0009] 

[Means for Solving the Problem] Two or more gate wiring with which this invention was prepared on the insulating substrate 
and this insulating substrate, The driver element prepared in the intersection of two or more data wiring which intersects this 
gate wiring, and this gate wiring and this data wiring, The active-matrix substrate which has the picture element electrode 
electrically connected to this driver element, In the active matrix liquid crystal display which has the liquid crystal layer which 
intervened between the opposite substrate in which the counterelectrode was formed, and the aforementioned active-matrix 
substrate and the aforementioned opposite substrate, and a back light The aforementioned picture element electrode is 
characterized by having a picture element electrode for reflection, and a picture element electrode for transparency, the 
transparency reflection which according to this invention uses as a reflected type liquid crystal display in a bright place, turns 
on a back light in a dark place and can be used as a penetrated type liquid crystal display formation of switchable active 
matrix liquid crystal display is attained 
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be brS S*^^ in the picture element electrode for transparency according to this invention. 
rSSg lnde^nZ;^ .he process »hi.h fo™s *e picture elcmen. electrode for reflecon, - the number of 

eflec ion the drain electrode, or the picture element electrode for transparency formed u, the same layer as the 
ateSioned grwiring, and forming auxiliai^ capacity. According to this invention the auxiliary capacity of the voltage 
Sre^sed to a picture elem;nt electrode can be formed using the picture element electrode for reflection. 
[0019] 

l"S:K;SS(a)sWw,,h.p,a„of,h.,ctiv.^^^^^ 

S i rJr.eT^rei£^efec«^^ 

SSiie^st— ^^^^^ 

br?o;k»srctS^^^^^^ 

ISStoi rl™ 2T S electrode 4, the gate insulator layer 6, the insulating substtate 7, the layer msulafon fita 
Tftc^iSSre *«lei"o for reflection, the picntre element electrode 11 for transparency the light-fiter layer 13, a 
co^Sc^^eM the liquid ciystal layer 15, the orientation film 16, the polarizing plate 17, and the back l.ght 8, 
foSJsTlt lsS^rc teSe to mX area of picwre element electrode 10 portion for reflection larger than Pxmi;; vh, 
1 MiSw MSP™ ncy, in order that picture element electrode 10 portion for reflection which reflecB ttie light 
S.t.uSm;l"br.o th; brighmess of a panel irrespecd,e of lighting '''''''f'^'S^TlT^f ' 
although pictute element electrode 1 1 portion for tr«isparency which penetrates the light of a back light 18 does not 
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contribute to the brightness of a pane! when having switched off the back Hght. 

[0024] Ahhough the picture element electrode 10 for reflection was formed on the picture element electrode 1 1 for 
transparency and it has connected electrically with this operation gestalt in order to input the same signal as the picture 
element electrode 10 for reflection, and the picture element electrode 1 1 for transparency, the picture element electrode 10 for 
reflection and the picture element electrode 1 1 for transparency may not be connected electrically, but another signal may be 
inputted into each, and a separate display may be performed. 

[0025] The light from the back light 18 by which incidence is carried out to the field in which the picture element electrode 10 
for reflection was formed in the liquid crystal display of drawing 2 Since it cannot use as a display light, as shown in the cross 
section of the liquid crystal display shown in drawing 3 , a micro lens 19 and the micro-lens protective layer 20 are formed 
between a back light 18 and a liquid crystal display panel. Make the field of the picture element electrode 1 1 for transparency 
in which the picture element electrode 10 for reflection is not formed of a micro lens 19 condense back light light, the amount 
of the light which penetrates the picture element electrode 1 1 for transparency is made to increase, and the brightness of a 
display can be raised, 

[0026] Drawing 4 (a) shows the plan of the active-matrix substrate of other examples of this operation gestalt, and drawing 4 
(b) shows the cross section of the B-B cross section of drawing 4 (a), and may be reversing the field of the picture element 
electrode 10 for reflection, and the picture element electrode 1 1 for transparency to drawing 1 , and it may change suitably the 
surface ratio of the picture element electrode 10 for reflection, and the picture element electrode 1 1 for transparency. 
[0027] Since the direction of the active-matrix substrate of drawing 1 forms the picture element electrode 10 for reflection on 
a driver element 3, and it can prevent the light from the outside carrying out incidence to a driver element 3 and the picture 
element electrode 1 1 for transparency is arranged in the center of a picture element when the active-matrix substrate of 
drawing I is compared with the active-matrix substrate of drawing 4 , it is easy to form the micro lens 19 for condensing. 
[0028] In this invention, although the way which gathers a numerical aperture as much as possible adopted high numerical 
aperture **** which intervened the layer insulation film 9 which consists of an organic compound insulator between a picture 
element electrode, the gate wiring 1, and the source wiring 3 with ****** and this operation gestalt in order to form the 
portion which reflects light into one picture element, and the portion to penetrate, you may use other structures. 
[0029] (Operation gestalt 2) Drawing 5 (a) shows the plan of the active-matrix substrate of the operation gestalt 2, and 
drawing 5 (b) shows the cross section of the C-C cross section of drawing 5 (a). 

[0030] The active matrix liquid crystal display of the operation gestalt 2 forms the picture element electrode 10 for reflection 
on the layer insulation film 9 in which a ramp or the concavo-convex section was formed, and since a flare comes out in the 
direction in which the light from the outside is reflected by the picture element electrode 10 for reflection, it can extend an 
angle of visibility. 

[003 1] Moreover, if the layer insulation film 9 is the thickest on the gate wiring I or the data wiring 2, and a ramp or the 
concavo-convex section is formed so that it may not form on the drain electrode 4, there is no need of forming the contact 
hole for taking electric contact of the drain electrode 4 and the picture element electrode 10, and since the orientation disorder 
of the liquid crystal molecule generated for the steep level difference in the contact hole section can be prevented, a large 
numerical aperture can be taken. 

[0032] The drain electrode 4 serves as the picture element electrode for transparency, and is a transparent electrode which 
consists of ITO etc. 

[0033] Moreover, it is necessary to hold down the tilt angle of the ramp of the layer insulation film 9, or the concavo-convex 
pitch of the concavo-convex section to the angle which is a grade which can perform rubbing processing enough after forming 
an orientation film, and conditions [ ****** ] are used for it to each rubbing conditions and a liquid crystal molecule. 
[0034] A micro lens can be prepared in drain electrode 4 portion which served as the picture element electrode for 
transparency also in this operation gestalt, and the brightness at the time of back light lighting can be increased. 
[0035] (Operation gestalt 3) Drawing 6 (a) shows the plan of the active-matrix substrate of the operation gestalt 3, and 
drawing 6 (b) shows the cross section of the D-D cross section of drawing 6 (a). 

[0036] In this operation gestalt, the picture element electrode 10 for reflecfion is formed in the same layer as the gate wiring I 
at the same process. If it does in this way, there will be no need of establishing independently the process which forms the 
picture element electrode 10 for reflection, and the number of processes and a manufacturing cost will not be made to 
increase. 

[0037] In the case of this operation gestalt, it does not connect with the drain electrode 4 of a driver element 3, but the picture 
element electrode 10 for reflection is used to reflect the light from the outside, and the picture element electrode 1 1 for 
transparency performs a role of an electrode for driving liquid crystal. 

[0038] Namely, control of the permeability of light which the picture element electrode 10 for reflection reflected is 
performed by controlling a liquid crystal layer by voltage of the picture element electrode 1 1 for transparency. 
[0039] Under the present circumstances, if no signals are inputted into the picture element electrode 10 for reflection, since 
stray capacity will occur between the drain electrode 4 or the picture element electrode 1 1 for transparency, it is desirable to 
input into the picture element electrode 10 for reflection a signal which does not have a bad influence on a display, by 
connecting with the adjoining gate wiring 1, stray capacity-ization can be prevented and auxiliary capacity can be formed 
between the drain electrodes 4. 

[0040] The brightness at the time of back light lighting can be increased by condensing to the picture element electrode for 
transparency by the micro lens also in this operation gestalt. 
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[0041] It is more desirable for this invention to also gather a numerical aperture as much as possible, in order to form the 
portion which reflects light into one picture element, and the portion to penetrate. 

[0042] So, although the high numerical aperture structure which used the organic compound insulator for the layer insulation 
film was adopted as composition of this operation gestalt, you may use other structures. 

[0043] (Operation gestalt 4) The plan of the active-matrix substrate of the operation gestalt 4 is shown in drawing 7 (a), and 
the cross section of the E-E cross section of drawing 7 (a) is shown in drawing 7 (b). 

[0044] This operation gestalt forms the picture element electrode 10 for reflection in the same layer as the data wiring 2. 
[0045] If it does in this way, in case the data wiring 2 will be formed, the picture element electrode 10 for reflection can be 
formed, and the number of processes and a manufacturing cost are not made to increase. 

[0046] Since the high numerical aperture structure which minded the layer insulation film 9 also by the case of this operation 
gestalt is adopted, like the operation gestalt 3, it is used only for the picture element electrode 10 for reflection reflecting the 
light from the outside, and only the picture element electrode 1 1 for transparency performs a role of an electrode for driving a 
liquid crystal molecule. 

[0047] That this operation gestalt differs from the operation gestalt 3 here is a point currently formed in the form which the 
drain electrode 4 and the picture element electrode for reflection connected electrically, and in using the drain electrode 4 as a 
picture element electrode for transparency, without forming the layer insulation film 9, the picture element electrode 10 for 
reflection also contributes to the drive of a liquid crystal molecule, 

[0048] The brightness at the time of back light lighting can be increased by condensing to the picture element electrode 1 1 for 
transparency by the micro lens also in this operation gestalt. 

[0049] It is more desirable to raise a numerical aperture also with this operation gestalt as much as possible, in order to form 
the portion which reflects light into one picture element, and the portion to penetrate. So, although the high numerical aperture 
structure which used the organic compound insulator for the layer insulation film was adopted as composition of this 
operation gestalt, you may use other composition. 
[0050] 

[Effect of the Invention] According to this mvention, the active matrix liquid crystal display which can change a reflected type 
and a penetrated type can be formed. Though sufficient brightness is taken out with any operating conditions when a user 
changes reflection to transparency according to an operating condition by this, a liquid crystal display that there is little power 
consumption and usable for a long time is realizable. 

[005 1] moreover, the transparency reflection which uses as a reflected type liquid crystal display in a bright place, turns on a 
back light in a dark place and can be used as a penetrated type liquid crystal display formation of switchable active matrix 
liquid crystal display is attained Moreover, since the picture element electrode for reflection and the picture element electrode 
for transparency are connected electrically, it is not necessary to form the wiring for inputting a driving signal separately, and 
the composition of an active-matrix substrate can be simplified. 

[0052] Moreover, the picture element electrode for reflection is formed on a driver element, and it can prevent the light from 
the outside carrying out incidence to a driver element. Moreover, although the picture element electrode for transparency does 
not contribute to the brightness of a panel when having switched off the back light, the picture element electrode for reflection 
which reflects the light from the outside can stabilize the brightness of a display by enlarging the area, when the light of a 
back light puts out the light, or when brightness is low, in order to contribute to the brightness of a panel irrespective of 
lighting of a back light, and putting out lights. 

[0053] Moreover, the brightness of display can be raised, even if it does not raise the brightness of the back light itself, since 
the light from the back light covered by the picture element electrode for reflection, gate wiring, etc. can be brought together 
in the picture element electrode for transparency. Moreover, since a flare comes out in the direction in which the light from 
the outside is reflected by the picture element electrode for reflection, an angle of visibility can be extended. 
[0054] Moreover, there is no need of establishing independently the process which forms the picture element electrode for 
reflection, and the number of processes and a manufacturing cost are not made to increase. Moreover, since it connects with 
gate wiring electrically and the picture element electrode for reflection is, stray capacity-ization can be prevented and 
auxiliary capacity can be formed between drain electrodes, 

[0055] Moreover, smce the same signal as the signal impressed to a counterelectrode is inputted into the picture element 
electrode for reflection, stray capacity-ization can be prevented. Moreover, the auxiliary capacity of the voltage impressed to 
a picture element electrode can be formed using the picture element electrode for reflection. 



[Translation done.] 
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7 

[00413 -ocOi^iO+fc^tSrSItt 

[0042] ^ixmmmmffM^t lxm. ^m. 

[0043] {mmmA ) 07 ( a > tzamsmmA 
( b ) i,z\mi ( a ) (r>E-B.mm<mwm:fF^, 10 

[0044] :*^SiBgS{iS3tffl^*«S 1 0 
[0045] iOi a tc-rtl.»f, x-:5'i^2 ^Jg^^ 

[0046] *llito^®<0J^-C*>aS»iglS9 5:^L 

tRWffl^^mffii o{ij'haj*>^><7)3KS:Ri«-s^fc<7) 

xcomummm^mm 1 1 <o?f-iim 0 . 20 
[00 4 7] zzT:mmm¥mimm3tm^xt(D 

{i. F^>f>^4fc^ffl^*«S*i«mWt«^L 

■fizvu-( ymmA^mm^^mmt Lxm^^?>^ 

[0 0 48] 4mmBmi,zii\,^Xi>'7-S i^aV-yXizJa 

nm^mmmf^ 1 1 izm^-tt z 1 1 i o^N'y ^'y^ 

[0049] ^mmTi> . — :><0i^Sc^«t't3tS:R 30 

m-i^^bmkrhmi:m&-rtfzMzx'^:hf3'r 

[00 50] 

X'^t. z.fii,zxnmm^m^winz^h^xm^t 
^^mmx.hzt\,zx*) . K(r>xo^£mmiX'h 

m^m^xm^^^v^^m^x't s „ 

[ 0 0 5 1 ] il/vT. HBSl^fc ^^T'<iRltffi?Sa^^ 

mm^z1mLx\>^hfzibm^^z:mm^^:XiJ•t^fc 
m<nm&mm.x'^?>, 

[0 0 5 2] tfz. mm^<r>±izmm^^m^m so 
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jSLTiso. f^ti^i^co^tmmm'fizTjttr^zti: 
m<'ztifix't^. tfc. mmmmma. fu^y 
A y ^wa hx\^ht%\tf '^^fv<mmz^ t^v ^ 

A Y<r>m. mmzt^ii-h^^n%iV<mmz^-fh 

[ 0 0 5 3 ] ^7t. uMw^m^^'f'-Ywmiizx 

myhZhlfX'^hfdt)^ M'/^'^^f hg*co«|]S^« 

[ 0 0 5 4 ] ^-t. Ritffl^*m«i^j^«-rsxs^sij 
§ . K u ^ t co^izwrnm^mm-ti, z t *«-c 

[ 0 0 5 5 ] ^/i. Sltffli^*mffitM|6lSffifc9fflD$ 

fmm^mmmmm^mm txmm-h z t t^T^ 

mi ] *-w^fn:msm i (nr^f^ v u ^xm 
^i^^mmsLxmwmx'hh . 
[02] *iiHjc7)ie6Sj^ffii<7)r^x-fP'vhu^xa 

[H3 ] *%Ba«ov>f :^nl/yXS:fiix!tT:7X'f 

[04 ] :^wmmmm i ot^t^ h u 

[05 ] *^jc7)|gSljg®2<7)r i7x -f :/v h y 
[061 2|s»Hgc/)||ifejg^3c7)T^x^yvhy^';z.S 

m^^^mmsi.mmsx'hh , 
m^^^fmmmmmx'f>:s, . 
[^^^<^iJ^BB] 

2 T-^'ffiSl 
3 

4 HW"fy««i 

5 1fl»^*^ 

6 ^r-h^n 

7 ^SttSlR 
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1 2 
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14 
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1 0 

1 5 m^M 

16 

17 mm. 

18 ^'N'^y^^^fh 

19 ^^^nl-yX 

2 0 v>f ^J'nl-yX^aai 
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